
ABSTRACT 

We performed a prospective, multicenter study
to assess the tolerance and possible short-term ef-
fects of allergen vaccines administered according to
a cluster schedule in the months immediately pre-
ceding the onset of the pollen season. 

The study was carried out in eight centers and in-
cluded 191 patients (children and adults) with allergic
respiratory disease due to sensitization to olive tree
and/or grass pollen. Of these, 34 patients acted as
controls and the remaining patients received im-
munotherapy administered in the initiation phase ac-
cording to a cluster schedule of eight doses injected
on four visits. After 3 months of treatment, signifi-
cant differences were found between the two
groups in medication consumption (antihistamines
in drops and oral formulations: p = 0.045 and
p = 0.001, respectively; short-acting �2-agonist treat-
ments: p = 0.004) and respiratory symptoms (wheez-
ing and coughing: p = 0.035 and 0.014, respective-

ly). The cytokine profile (interleukin [IL]-4, 5, 10 and 2,
interferon [IFN-�], and tumor necrosis factor [TNF-�])
was determined before the start of treatment and at
the end of follow-up (4-5 months). Levels of IL-4,
5 and 10 (Th2 profile) decreased while those of IL-2,
IFN-�, and TNF-� (Th1 profile) decreased. These dif-
ferences were more marked in the active group than
in the control group but were not statistically signifi-
cant. No severe adverse effects were recorded. This
study shows that the schedule tested had an accept-
able tolerance profile and produced significant
changes in symptom and medication scores after a
few months of treatment. A double-blind, placebo-
controlled study is needed to confirm these results. 

Key words: Immunotherapy. Grasses. Olea eu-

ropaea. Mass units. Multicenter study. Tolerance.
Short-term effects.

RESUMEN

Se ha llevado a cabo un estudio prospectivo y mul-
ticéntrico con el objetivo de valorar la tolerancia y po-
sible efecto a corto plazo de las vacunas alergénicas
administradas bajo pauta cluster en los meses inme-
diatamente anteriores al inicio de la estación polínica. 

El estudio se realizó en 8 centros, incluyéndose un
total de 191 pacientes (niños y adultos) con enferme-
dad alérgica respiratoria por sensibilización a polen de
olivo y/o gramíneas. De ellos, 34 actuaron como con-
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troles y a los pacientes restantes se les administró in-
munoterapia bajo una pauta cluster, en la fase de ini-
ciación, de 8 dosis administradas en 4 visitas.

Tras 3 meses de tratamiento, se registraron dife-
rencias significativas entre ambos grupos en el con-
sumo de medicación (antihistamínicos en colirio y
orales –p = 0,045 y p = 0,001 respectivamente– y
�2 de corta duración –p = 0,004–) así como en sínto-
mas pulmonares (sibilancias y tos –p = 0,035 y
0,014 respectivamente–). Por otro lado, se determi-
nó el perfil de citocinas (IL-4, 5, 10 y 2, IFN-� y TNF-�)
de forma previa al inicio del tratamiento y al finalizar
el seguimiento (4-5 meses). Se observaron descen-
sos en los niveles de IL-4, 5 y 10 (perfil TH2) y au-
mento en los valores de IL-2, IFN-� y TNF-� (perfil
TH1), más marcados en el grupo activo que en el
control, sin alcanzar significación estadística. No se
registraron efectos adversos severos. 

Por tanto, podemos observar que la pauta ensa-
yada mostró un adecuado perfil de tolerancia, y tras
pocos meses de tratamiento se registraron cambios
significativos en la puntuación de síntomas y medica-
ción, siendo necesaria la realización de un estudio
con un diseño doble ciego frente a placebo para con-
firmar los resultados obtenidos. 

Palabras clave: Inmunoterapia. Gramíneas. Olea eu-

ropaea. Unidades de masa. Estudio multicéntrico. To-
lerancia. Efecto a corto plazo.

INTRODUCTION

The search for a new subcutaneous immunother-
apy administration schedule of the cluster or grouped
type entails the consideration of various factors. In
first place, it is necessary to have allergen extracts in
which major allergens are correctly identified and
quantified in micrograms/milliliter and minor aller-
gens are identified. Of the standardization methods
that are currently available, this is the one that best
guarantees batch-to-batch equivalence between al-
lergen extracts. In second place, the schedule must
significantly reduce the number of doses and visits
needed to reach the maintenance dose, compared to
conventional schedules. This should reduce the cost
of administering such treatments for both patients
and the institutions where treatment is given, in ad-
dition to improving compliance with treatment. In
third place, the schedule must be sufficiently flexible
to allow dose adjustments, as needed, for factors
such as the appearance of adverse reactions or an in-
crease in allergen pressure. 

Different multicenter studies have been carried
out that take all these factors into consideration1,2, re-
sulting in the development of a cluster schedule of
extracts quantified in Mass Units of mites and pol-
lens (olive and/or grasses), as well as the develop-
ment of a conventional regimen with an important re-
duction in the number of doses required compared
to the 13 doses traditionally recommended3. The tol-
erance demonstrated from the beginning was good.
Nevertheless, the number of systemic reactions to
pollens in a specific cluster suggested that the regi-
men should be modified to improve results. Once
the above studies finalized, a second question
emerged: Can a short-term clinical benefit be ob-
tained with a cluster schedule administered in the
months just before the pollen season? 

In order to find a schedule that would reduce the
percentage of adverse reactions and test a first ap-
proach that could produce a short-term benefit to pa-
tients, the present observational, open, prospective,
multicenter, controlled study was designed.

MATERIAL AND METHODS

Patients

A total of 191 patients (ages 7 to 50 years) were
included in 8 clinical groups. The inclusion criteria
were: clinical history of seasonal allergic rhinitis or
rhinoconjunctivitis with/without asthma symptoms
due to sensitization to Olea europaea and/or a mix-
ture of grasses (Dactylis, Festuca, Lolium, Phleum,

and Poa) of at least 1 year duration, with positive skin
tests and/or specific IgE in serum (� class 2, CAP
Pharmacia, Uppsala, Sweden). Patients who had re-
ceived previous immunotherapy, were sensitized to
other clinically relevant allergens, could not receive
the treatment under the supervision of an allergy
specialist, or had a contraindication for the adminis-
tration of immunotherapy according to WHO criteria
were excluded from the study4. Of 191 patients,
34 acted as controls (these patients that met the
same inclusion criteria, but were seen so close to
pollen season that it was impossible to initiate im-
munotherapy). Therefore, they received only the
symptomatic medication required for adequate con-
trol of their allergy symptoms.

Immunotherapy

Immunotherapy was administered subcutaneously
using an extract of Olea europaea and/or a mixture of
5 grasses (Pangramin Depot-UM, ALK-ABELLÓ,
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S.A., Madrid, Spain). In both cases, aluminum hydrox-
ide gel-adsorbed allergen extracts were used. Ex-
tracts were biologically standardized with the major
allergens (Ole e1 and Group 5 respectively) quantified
in Mass Units, according to the methodology de-
scribed by the manufacturer5.

The dosing schedule used is shown in table I.
All doses were administered under the supervi-

sion of an allergist at each participating center. The
clinical situation of each patient before each dose
was evaluated following the instructions described in
the Position Paper of the EAACI6. 

No patient received premedication with antihista-
mines before any dose.

Safety monitoring

Adverse reactions were recorded according to
the classification cited in the Position Paper of the
EAACI6.

Assessment of clinical efficacy

Clinical efficacy was assessed using dairy cards to
record symptoms and medication consumption dur-
ing the pollen season. Symptoms were scored as fol-
lows: 0 (none), 1 (mild), 2 (moderate), and 3 (severe).
In the case of medication consumption, the use of
short-acting antihistamines (drops, oral, or parenteral
formulations) and �2-agonists was recorded:
1 point/dose. Inhaled corticosteroids (nasal/bronchial):
2 points. Oral or parenteral corticoids: 3 points.

Modification of parameters in vitro

IL-2, IL-4, IL-5, IL-10, TNF-�, and IFN-� determina-
tions were carried out by means of flow cytometry
(Cytometric Bead Array, BD Biosciences)7,8. Deter-
minations were made by the Unit of Investigation of
the Hospital Reina Sofía (Cordova). Samples were
collected twice in the active and control groups: be-
fore initiating treatment (T0) and after finalizing fol-
low-up (1 month after the end of pollen season, TF)

Statistical analysis

All statistical analyses were made with the SAS
system, version 8.1. The association between vari-
ables was assessed with the Fisher exact test and in-
tervals of confidence were calculated with a reliabili-
ty of 95 % by means of the exact binomial method.

RESULTS

Sample characteristics

The characteristics of the patients are shown
in table II. The mean age of the patients was
26.2 ± 10.2 years and the mean duration of their al-
lergy was 5.8 ± 4.7 years. There were 6 withdrawals
for occupational or familial reasons, which were un-
related to the study, and 1 in compliance with the
study protocol, due to the presentation of two con-
secutive systemic reactions. Nonetheless, this pa-
tient continued to receive immunotherapy and at-
tained the maximum dose without further incidents.

Treatment characteristics

A total of 1,580 doses were administered, 1,199 in
the initiation phase and 381 in the maintenance
phase. The number of patients given immunothera-
py, type of extract used, and number of controls are
shown in table II.
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Table I

Treatment schedule

Doses
Day Vial

ml BU �g Ole e 1a �g Group 5b

1 2 0.1 + 0.2 0.25 + 0.5 0.15 + 0.3 0.025 + 0.05
7 0.4 + 0.6 1 + 1 0.6 + 0.9 0.1 + 0.15

14 3 0.1 + 0.2 1.5 + 3 1.5 + 3 0.25 + 0.5
21 0.4 + 0.4 10 + 10 6 + 6 1 + 1

The interval between every two doses: 30 minutes.
a In treatments Olea europaea 100 %.
b In treatment Grasses 100 %.

Table II

Characteristics of patients 

n %

Sex Female 92 48.4
Male 99 51.6

Age � 14 years 21 11
� 15 years 170 89

Diagnosis Rhinoconjunctivitis 74 35.7
Rhinoconj. & asthma 117 61.3

Treatment Grasses 100 % 53 27.9
Olea europaea 100 % 17 9
Grasses + Olea 86 45.3
Controls 34 17.9



Tolerance

A total of 17 reactions were recorded in 15 pa-
tients. Three reactions were local and 14 were sys-
temic. Systemic reactions occurred in 0.88 % of the

doses administered and in 12 patients (7.6 % of all
patients given immunotherapy). The reactions are
described in table III. Of the 12 patients that had sys-
temic reactions, 3 were treated with a 100 % extract
of grasses, 3 with a 100 % Olea extract, and 6 with
a mixture of both extracts; systemic reactions oc-
curred in 5.7 %, 17.7 %, and 6.9 %, respectively, of
the patients treated with each extract. These differ-
ences were not statistically significant. By age
groups, only 1 patient under the age of 14 years had
a systemic reaction; all the other systemic reactions
occurred in older patients. Again, the differences
were not statistically significant.

Follow-up of symptoms and medication

consumption

As shown in table IV, there was a significant de-
crease in the consumption of medications and fre-
quency of symptoms between the active and con-
trol groups.

Determinations in vitro

The descriptive data of the variables studied at
T0 and TF are summarized in table V. Analysis of the fit
to a normal distribution using the Kolmogorov-Smirnov
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Table III

Systemic reactions: description

N

Description Asthma 7
Cutaneous 3
Throat itching and cough 2
Unspecific symptoms 2

Time of onset & severity Immediate 7
Grade 1 2
Grade 2 5

Delayed 7
Mild 2
Moderate 5

Extract Grasses 100 % 4
Olea europaea 100 % 4
Grasses + Olea 6

Vial & dose Vial 2 1
0.4 + 0.6 1

Vial 3 13
0.1 + 0.2 2
0.4 + 0.4 10
0.8 (maintenance) 1

Table IV

Symptoms and drug consumption score

Nasal symptoms Eye symptoms Bronchial symptoms Total symptoms

Active group 61.7 (45) 16.1 (15.3) 22 (29.8) 97.4 (74.7)
Control group 64.2 (44.3) 23 (16.8) 36.3 (39.2) 119.6 (85.6)
p-value 0.804 0.050 0.050 0.190

Average (SD)

Bronchial symptoms Shortness of breath Wheezing Cough

Active group 22 (29.8) 7.6 (11.4) 4.2 (8.5) 10.5 (14)
Control group 36.3 (39.2) 12 (14.5) 9.5 (16.3) 18.8 (17)
p-value 0.050 0.177 0.035 0.014

Average (SD)

Topical eye Oral Short-acting Topical nasal Topical bronchial Total
AH AH �2-agonists steroids steroids medication

Active group 4.2 (7.2) 12.1 (10.5) 3.2 (6.2) 7.2 (8.6) 3.1 (6.9) 30.1 (24.7)
Control group 7.6 (8.8) 19.5 (8.5) 7.6 (9.6) 8.6 (8.6) 4.9 (8.3) 48.9 (27)
p-value 0.045 0.001 0.004 0.475 0.256 0.001

Average (SD)



and Shapiro-Wilk tests showed that the variables did
not have a Gaussian distribution. Therefore, the evo-
lution of these parameters in the two groups was
studied by logarithmic transformation of the data. Re-
sults are given in table VI.

The immunological parameters changed in both
groups over the course of the study period (T0-TF).
The differences between the active and control
groups at TF did not reach statistical significance, the
most notable changes occurring in the IL-4 and
IL-10 concentrations. All values are given in table VII.

DISCUSSION

The use of cluster schedules is becoming increas-
ingly important, as indicated by the number of stud-
ies in which this type of initiation schedule has been
used9. However, most of these studies were carried
out at a single center or have small series, which
makes it difficult to answer many of the questions in-
herent to the design of a schedule of this type: Is the
schedule adaptable to different types of allergens?
Does it have an adequate tolerance profile? Is the
risk/benefit ratio favorable? Does it produce a savings
in indirect costs to patients and health-care systems?
Does raising the initiation doses with respect to
those used in conventional schedules clinically ben-
efit patients? Although it was not possible to answer
all the questions that have been raised previously,
the determination of certain investigators was funda-

mental for the development of the schedule pro-
posed10,11. These studies provided the clinical base
that facilitated the design and choice of the proposed
schedule. The assumptions of this study derived
from experience obtained previously in two multi-
center studies carried out with mite and pollen ex-
tracts prepared by the same manufacturer1,2. In both
cases, the same cluster schedule was used and a dif-
ferent tolerance profile was found with the two ex-
tracts. In the case of pollens, systemic reactions oc-
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Table V

In vitro parameters in Active and Control Groups (T0 and TF)

IL-4 IL-5 IL-10 IL-2 IFN-� TNF-�

T0 TF T0 TF T0 TF T0 TF T0 TF T0 TF

Active group
Median 71.1 29.0 39.6 25.0 62.0 37.5 18.2 27.6 23.9 32.9 21.8 27.9
P25 38.7 21.5 22.1 15.3 32.2 29.0 11.1 23.1 12.8 23.1 12.2 25.6
P75 169.4 37.8 87.8 40.5 183.3 60.0 22.7 33.1 30.1 59.2 30.2 36.7
Mínimum 7.8 5.2 10.4 2.3 12 1.8 1.1 11 1.9 9.7 1 10.2
Máximum 440 155 285 123.1 676.1 447.5 150 327.2 347.3 575 205 285
N 46 43 46 42 46 43 44 43 46 43 44 43

Control group
Median 40.8 29.5 41.2 29.4 52.8 49.9 25.0 28.5 30.9 34.0 26.2 31.6
P25 29.2 21.3 28.5 21.9 22.0 22.3 21.7 23.7 19.6 24.5 20.2 29.5
P75 92.3 36.9 74.9 36.7 167.4 63.2 30.0 32.3 46.9 62.3 34.0 35.4
Mínimum 26.2 17 16 12.1 17.6 5.8 11 17.6 10.8 21.8 8 13
Máximum 217.1 59.7 183.2 89.1 835 150 82.5 43.2 115 126 302 298
N 14 14 14 14 14 14 14 14 14 14 14 14

Table VI

Ratio T0/TF in Active an Control Group

IL-4 IL-5 IL-10 IL-2 IFN TNF

Active group: ratio T0/TF
Median 2.28 1.76 2.00 0.64 0.69 0.78
P25 1.37 1.06 1.10 0.38 0.50 0.55
P75 9.04 3.57 5.00 0.81 0.85 0.88
Mínimum 0.45 0.31 0.37 0.07 0.13 0.10
Máximum 15.43 8.44 32.33 1.07 1.34 2.09
N 43 42 43 41 43 41

Control group: ratio T0/TF
Median 1.36 1.32 1.28 0.9 0.88 0.82
P25 1.21 1.09 1.15 0.77 0.55 0.68
P75 3.28 2.35 2.47 1.12 1.05 0.95
Mínimum 1.03 0.78 0.37 0.59 0.30 0.60
Máximum 10.19 3.55 15.97 2.79 1.4 1.23
N 14 14 14 14 14 14



curred in 1.2% of doses, whereas in the case of mite
extract, they occurred in only 0.3% of doses. The ap-
pearance of delayed systemic reactions after the
third cluster (0.1 + 0.2 mL of vial 3) with a pollen ex-
tract1 led us to consider several options for improving
tolerance, finally choosing to increase the dose in the
previous cluster from 0.4 + 0.4 mL of vial 2 to
0.4 + 0.6 mL of the same vial and await the effect. 

The results showed a reduction in the percentage
of systemic reactions from 1.2 % to 0.9 %, although
the difference was not significant. In addition, there
were no severe reactions. On the other hand, the in-
crease in dose did not raise the number of local re-
actions, with only 3 being recorded in the present
study. There were no severe systemic reactions
(grade 3 or 4 according to the EAACI classification).

In addition, the fact that the schedule of 8 doses
given in 4 visits could be maintained resulted in a net
reduction in the number of doses and visits with re-
spect to the conventional 13-dose schedule. The re-
duction was equivalent to 69 % for the number of
visits and 38 % for the number of doses required to
reach the maintenance dose.

Finally, we had one last question: Would this
schedule produce short-term benefits? In view of the
fact that, until now, almost all clinical trials of subcu-
taneous immunotherapy have assessed the clinical
effect of this schedule after one or more years of
treatment, it was necessary to plan the first clinical
approach to evaluating the type of parameters that
would be more sensitive to short-term changes.
With this aim in mind, our controls were a group of
patients who met the same inclusion and exclusion
criteria as the patients who received immunotherapy,
but had visited the physician at a time when the prox-
imity to the pollen season made treatment with al-
lergen vaccine inadvisable and therefore received
only symptomatic medication to control allergy

symptoms. This design disclosed significant differ-
ences in symptoms and medication consumption in
favor of the patients who received immunotherapy.
Although a double-blind, placebo-controlled study is
needed to confirm these results, our findings indi-
cate a possible short-term effect of allergen vaccines
administered in the initiation phase at higher-than-
usual initial allergen concentrations and following a
schedule with a short initiation period and fewer dos-
es to attain the maintenance dose. Likewise, the pro-
file of 6 cytokines (IL-2, IL-4, IL-5, IL-10, TNF-�, and
IFN-�) was determined in both groups of patients be-
fore beginning treatment and after finalizing the fol-
low-up of patients, one month after the end of the
pollen season. The aim was to identify short-term im-
munological changes that might accompany clinical
changes. We observed combined changes in the cy-
tokine profile (a decrease in IL-4, IL-5, and IL-10 and
an increase in IL-2, TNF-�, and IFN-�) that appeared
in a short interval of time in pollinized patients who
received immunotherapy and symptomatic treat-
ment or only symptomatic treatment. The changes in
the control group of our study could be due to the ac-
tion of symptomatic medications12,13, which were
consumed in larger amounts by controls than by the
active group. The changes in the active group were
greater and could have been influenced by im-
munotherapy, as has been reported by other au-
thors14. The explanation for these findings will have
to be sought in larger samples of patients pollinized
by natural exposure and in studies with a more pro-
longed observation of patients receiving immuno-
therapy versus those not receiving it. 

Therefore, in view of the results obtained we can
conclude that the changes in the schedule improved
the tolerance profile without producing severe ad-
verse reactions. Likewise, it appears that the use of
this type of schedule can provide a short-term clinical
benefit to patients, although these results must be
confirmed in a double-blind, placebo-controlled study.
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